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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
9/16/2009 has been entered. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claim 7-9, 11, and 17-19 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the enablement requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to enable one skilled in 
the art to which it pertains, or with which it is most nearly connected, to make and/or use 
the invention. 

4. The hydraulic motor 550 of the invention, utilizes a moving direction converting 
mechanism 551, such as a threaded screw portion, wherein the rotary motion of the 
hydraulic motor is transferred into an axial motion for actuating the movable sheave. 
However, the applicant also discloses a hydraulic pressure chamber 57 which builds up 
pressure thus providing a pressing force of the movable sheave to push the movable 
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sheave toward the stationary sheave to ensure traction of a belt wound between the two 
sheaves. In order for the hydraulic pressure chamber to actually push the movable 
sheave to provide a pressing force, the hydraulic pressure chamber would require a 
relative rotation between the motor and the pulley outer peripheral portion to move the 
sheave, therefore it is not sufficiently described in the specification how the hydraulic 
pressure chamber can provide this pushing force requiring the use of the moving 
direction converting mechanism while the motor is also utilizing the moving direction 
converting mechanism, such that one can work without interfering with the operation of 
the other. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1-3, 5-8, 11, 12, 15-18, and 21 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Steuer (GB 929326 A, herein after Steuer '326). in view of 
Yoshida (US 2002/0183146 A1). 

As per claims 1 and 4, Steuer '326 discloses a belt type continuously variable 
transmission (Fig. 1), comprising: 

two pulley shafts (1 , 2) arranged in parallel a predetermined distance apart from 
each other (Fig. 1); 



Application/Control Number: 10/582,231 Page 4 

Art Unit: 3657 

a movable sheave (4, 6) on each pulley shaft, the movable sheaves being able to 
slide in an axial direction on the pulley shafts; 

a fixed sheave (3, 5) arranged on each pulley shaft so as to face the moveable 
sheave on each pulley shaft, the fixed sheave and the movable sheave that face each 
other on each pulley shaft together forming a groove there between; and 

a belt (1 1) wound around the grooves between the movable sheaves and the 
fixed sheaves that face one another, 

a motor (24, 25) that rotates in normal and reverse directions to drive one of the 
movable sheaves in the axial direction of a pulley shaft of the one of the moveable 
sheaves, 

a moving direction converting mechanism (14, 16, 20, 22 and 15, 17, 21, 23) that 
converts force in the direction of rotation, which is a driving force of the motor, into force 
in the axial direction, 

wherein the motor is provided in a hollow portion of the one of the moveable 
sheaves, that is located opposite the groove (Fig. 1), the hollow portion including an 
inner wall surface, 

wherein the motor includes an outer rotor (38, 39, 28, 29, 30, 31 Fig. 2) that is 
integrated with the one of the moveable sheaves and the outer rotor includes an outer 
peripheral portion disposed radially about the outer rotor. 

Steuer '326 fails to explicitly disclose the moving direction converting mechanism 
being a moving screw portion (claim 4) and being disposed between the outer 
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peripheral portion of the outer rotor and the inner wall surface of the hollow portion of 
the movable sheave (claim 1). 

Yoshida et al. discloses a continuously variable transmission having a fixed 
sheave (2) and a movable sheave (3) mounted for rotation about a pulley shaft (6) and 
wherein the movable sheave is moved toward or away from the fixed sheave to affect a 
change of transmission ration, and wherein said moving toward or away is actuated by 
means of motor ([0032]) which rotates gears (19, 20) and wherein the rotational motion 
of these gears is converted into an axial force by means of a ball-screw mechanism, 
wherein a threaded shaft (1 1 ) is coupled to the gearing via flange (1 6) and a nut portion 
(12) is coupled to the pulley via casing (8). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the continuously variable transmission of Steuer '326 to include a 
moving screw portion disposed between the outer rotor, being the relatively moving 
portion of the motor, and the pulley, as taught by Yoshida et al., for the purpose of 
providing a mechanism for converting the rotary motion into an axial force and for the 
reduction of space. 

As per claim 2, Modified Steuer discloses an integral rotating mechanism which 
rotates the motor integrally with the movable sheave (the motor is mounted to the shaft), 
and a relative moving mechanism that moves the motor and the movable sheave 
relative to one another in the axial direction (taught by Yoshida, and disclosed in claims 
1 and 4 above). 
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As per claim 5, Steuer '326 discloses the motor (24, 25) is provided with an inner 
rotor (26, 27) which is integrated with the pulley shaft (Fig. 2) and the outer rotor which 
generates driving force by rotating relative to the inner rotor; 

the pulley shaft is provided with a bearing that rotates the outer rotor relative to 
the pulley shaft (Fig. 1). 

As per claim 6, Steuer '326 discloses a spline portion provided between the outer 
rotor and the movable sheave (Fig. 1 ). 

As per claim 7, Steuer '326 discloses a hydraulic pressure chamber (32, 33) 
which pushes the movable sheave toward the fixed sheave using hydraulic pressure is 
provided in series with the motor in the axial direction (Pg. 5, Ln. 42-51). 

As per claim 8, Steuer '326 further discloses at least one wall surface that forms 
the pressure chamber is formed by the motor (Fig. 2). 

As per claim 1 1 , Steuer '326 discloses one of the pulley shafts (1 ) is a primary 
side pulley shaft and the other of the pulley shafts (2) is a secondary side pulley shaft, 
the movable sheave provided integrally with the motor is arranged on the primary side 
pulley shaft (Fig. 1), and a plurality of pushing mechanisms that push the movable 
sheave toward the fixed sheave are provided on the movable sheave on the secondary 
side pulley shaft (Fig. 1 , a motor 25 and ball and ramp mechanism 1 3, 1 9, 21 is 
provided on the secondary pulley). 

As per claim 12, Steuer '326 discloses at least one of the pushing mechanisms is 
a torque cam (Fig. 1, ball and ramp mechanism 13, 19, 21). 
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As per claims 15 and 16, Steuer '326 discloses a belt type continuously variable 
transmission (Fig. 1), comprising: 

two pulley shafts (1 , 2) arranged in parallel a predetermined distance apart from 
each other (Fig. 1); 

a movable sheave (4, 6) on each pulley shaft, the movable sheaves being able to 
slide in an axial direction on the pulley shafts; 

a fixed sheave (3, 5) arranged on each pulley shaft so as to face the moveable 
sheave on each pulley shaft, the fixed sheave and the movable sheave that face each 
other on each pulley shaft together forming a groove there between; and 

a belt (1 1) wound around the grooves between the movable sheaves and the 
fixed sheaves that face one another, 

a motor (24, 25) integrally provided with one of the movable sheaves and 
capable of driving said the one of the movable sheaves, the motor being rotatable in 
normal and reverse directions to drive said movable sheave 

wherein the motor includes an inner rotor (26, 27) that is integrally assembled 
with a pulley shaft of the one of the moveable sheaves (Fig. 2) and an outer rotor (38, 
39, 28, 29, 30, 31 Fig. 2) that generates driving force that drives the one of the 
moveable sheaves in the axial direction of the pulley shaft by rotating relative to the 
inner rotor, 

wherein the outer rotor is provided with an outer peripheral portion disposed 
radially about the outer rotor (outer peripheral side of outer rotor) and the movable 
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sheave is provided with a hollow portion that includes an inner wall surface (inner 
peripheral side of inner sheave flange 38, 39). 

Steuer '326 fails to explicitly disclose the moving direction converting mechanism 
being a moving screw portion (claim 16) and being disposed between the outer 
peripheral portion of the outer rotor and the inner wall surface of the hollow portion of 
the movable sheave (claim 15). 

Yoshida et al. discloses a continuously variable transmission having a fixed 
sheave (2) and a movable sheave (3) mounted for rotation about a pulley shaft (6) and 
wherein the movable sheave is moved toward or away from the fixed sheave to affect a 
change of transmission ration, and wherein said moving toward or away is actuated by 
means of motor ([0032]) which rotates gears (19, 20) and wherein the rotational motion 
of these gears is converted into an axial force by means of a ball-screw mechanism, 
wherein a threaded shaft (1 1 ) is coupled to the gearing via flange (1 6) and a nut portion 
(12) is coupled to the pulley via casing (8). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the continuously variable transmission of Steuer '326 to include a 
moving screw portion disposed between the outer rotor, being the relatively moving 
portion of the motor, and the pulley, as taught by Yoshida et al., for the purpose of 
providing a mechanism 

As per claim 17, Steuer '326 discloses a hydraulic pressure chamber (50, 47, 51) 
which pushes the movable sheave toward the fixed sheave using hydraulic pressure is 
provided in series with the motor in the axial direction (Fig. 1). 
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As per claim 18, Steuer '326 further discloses at least one wall surface that forms 
the pressure chamber is formed by the motor (Fig. 2). 

As per claim 21 , Steuer '326 further discloses the outer rotate relative to the 
movable sheave (Fig. 2, Fig. 1 , Steuer shows a bearing between the outer rotor and the 
pulley sheave, allowing for relative rotation of the rotor and the pulley sheave). 
7. Claims 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Steuer '326 (GB 929326 A) in view of Yoshida et al. (US 2002/0183146 A1) and 
further in view of Fritzer et al. (US 6,786,844 B2). 

As per claims 13 and 14, Steuer '326 discloses all elements of the claimed 
invention as disclosed in claim 12 above, but fails to explicitly disclose an absorbing 
mechanism that makes the torque cam operate smoothly is provided on the fixed 
sheave on the secondary side pulley shaft or the movable sheave on the secondary 
side pulley shaft (claim 13) and a structure which changes the degree of absorption 
according to the speed ratio is provided in the absorbing mechanism (claim 14). 

Fritzer et al. discloses a contact pressure regulation system (12) for a 
continuously variable transmission (10) in which a torque cam system (50, 52) is utilized 
on the output shaft, having a damping mechanism (322, 314,312) to ensure smooth 
operation and having a structure which changes the degree of absorption of the 
absorbing mechanism (314,316) according to the speed ratio (i, Fig. 12, Fig. 13, Col. 
22, Ln. 15-29). 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the continuously variable transmission of Steuer '326 to include a 
damping mechanism, as taught by Fritzer et al., for the purpose of reducing vibrations. 
8. Claims 9-1 0 and 1 9-20 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over in view of Steuer '326 (GB 929326 A) in view of Yoshida et al. (US 
2002/0183146 A1 )and further in view of Steuer (US 4,350,491 , herein after Steuer 
'491) 

As per claims 7 and 17, in a second interpretation of Steuer '326, Steuer '326 
discloses an oil chamber (32, 33) in the motor, however fails to explicitly disclose a 
hydraulic pressure chamber which pushes the movable sheave toward the fixed sheave 
using hydraulic pressure provided in series with the motor (claims 7 and 17). 

Steuer '491 discloses a continuously variable transmission having a fixed sheave 
(3) and a movable sheave (4) and a motor (piston assembly, Fig. 2), disposed in a 
hollow portion of the movable sheave (Fig. 2) to actuate a movement of the movable 
sheave toward or away from the fixed sheave to affect a change in transmission ration, 
and wherein said motor is disposed serially and axially adjacent with a hydraulic 
pressure chamber (10) which pushes the movable sheave toward the fixed sheave in 
series with the motor. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the continuously variable transmission of Steuer '326 to include a 
hydraulic pressure chamber which pushes the movable sheave toward the fixed sheave 
using hydraulic pressure provided in series with the motor, as taught by Steuer '491 to 
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ensure sufficient pressure to engage the belt as well as reduce the required load of the 
hydraulic motor. 

As per claim 8 and 18, Steuer '491 further discloses a wall surface (9) that forms 
the hydraulic pressure chamber is formed by the motor (Fig. 1 , Fig. 2). 

As per claim 9 and 19, Steuer '326 discloses the motor being a hydraulic motor. 
Steuer '491 discloses the motor being a hydraulic motor and an oil chamber in the 
motor (Fig. 2) and the hydraulic pressure chamber (10) are arranged facing one another 
in the axial direction across the wall surface formed by the motor (Fig. 1 , Fig. 2). 

As per claims 10 and 20, Steuer '491 further discloses the oil chamber and the 
hydraulic pressure chamber are connected to each other (in one interpretation they are 
connected in the sense that they share a wall, in a second interpretation they are on the 
same hydraulic supply line and are therefore connected). 

Response to Arguments 
9. Applicant's arguments with respect to claims 1 and 15 have been considered but 
are moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ANNA MOMPER whose telephone number is (571)270- 
5788. The examiner can normally be reached on M-F 6:00-3:30 (First Friday Off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Siconolfi can be reached on (571) 272-7124. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



am 



/Robert A. Siconolfi/ 
Supervisory Patent Examiner, Art 
Unit 3657 



